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Pe3sume

OcnoBa/uen: CiocoOHOCTa J]a ce OaPKYBa
paMHOTeXaTa € pe(IeKTHpaHa BO COOJBETHOTO
YYECTBO Ha Jieliara BO UI'PH, aKTHBHOCTH OJT Ce-
KOjTHEBHHOT JKUBOT BO JIOMOT, YYHJIHIITETO W
3aennunara. Haogure Bo muTeparypara nokaxy-
Baar JieKka HapylleHara KOHTPOJIa HA paMHOTe-
JKara € ylIITe elHa KapaKTepHCTHKA Kaj Jerara
co niepeOpanHa napanmsa. llenra Ha Hamero uc-
TpaxKyBame Oellle Jia ce MPOICHN PaMHOTEXKaTa
Kaj Jierara Ha YYHUIIHITHA BO3PACT CO Iiepedpar-
Ha rapasmsa.

Metoau: HcrpaxyBamero Oemie Hampa-
BEHO Ha MPHUMEPOK ox 45 mema co nepebpanHa
mapanmsa, Ha Bo3pacT on 7 mo 15 romawHm, On
J(Bara moja. Y4ecHUIUTe Oea Mo/IeNeH! BO TPU
rpynu (Tpu HHBOA), coriacHO co CHCTEMOT 3a
Kkinacupukanyja Ha MOTOpHUTE (QyHKIuH. Tec-
TUPamETo OeIle MHIUBUAYaIHO. 3a IMPOICHKA
Ha paMHOTexkara Oea ymoTpeOeHH ckanara 3a
NeujaTpucKa paMHOTEKA U MMOTTECTOT 5 OJf TeC-
TOT 3@ MOTOPHH CIIOCOOHOCTH.

Pesynrarn: AHnanuszuTe Ha pe3ylTaTHTE
MOKaXkaa Jieka Hajao0pa CHOCOOHOCT 3a op-
JKYBambe Ha paMHOTEKATa ja UMaaT YYeCHUIIUTE
OJl IpBata rpyma (IpBO HMBO), a HajJIoIIa UMa-
aT YYeCHHIIUTE O] TpeTara rpyma (TpeTo HHUBO).
CTaTUCTHYKU 3HA4YajHA pa3lidKa MOCTOCIIe MOo-
Mery CUTE TPH TPYIHU Ha YYECHHIIH, COIIACHO
CO cKajara 3a TeAujaTpucKa pamHoTeXa (p =
0.000), u kaj motrectot 5 (p = 0.004).
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Abstract

Background/Aim: The ability to maintain
balance is reflected in the adequate participation
of children in the game, in the activities of ev-
eryday life at home, school and the community.
The findings in the literature show that impaired
balance control is another characteristics of chil-
dren with cerebral palsy. The aim of our study
was to assess the balance in school age children
with cerebral palsy.

Methods: The study was conducted on a
sample of 45 children with cerebral palsy, aged
7 to 15 years, of both sexes. Participants were
divided into three groups (three levels) accord-
ing to Gross Motor Functional Classification
System. Testing was carried out individually.
For the assessment the balance, the Pediatric
Balance Scale and subtest 5 from Test of Motor
Proficiency were used.

Results: The analysis of the results showed
that the best ability to maintain balance, have
participants of the first group (first level) and
the worst participants of the third group (third
level). There was a statistically significant dif-
ference between all three groups of participants
on the Pediatric Balance Scale (p = 0.000), and
on subtest 5 (p = 0.004), also.
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3axuayvoun: JloOueHnTe HaOIu yKa)KyBaar
Ha CIIOCOOHOCTA U KBaJIUTETOT HA OAPIKYBambe Ha
paMHOTEXa Kaj Jerara co nepedpaiiHa napainsa
Ha pa3anyHu (YHKIIMOHAJIHU HUBOA M MOXE Ja
MIPEeTCTaByBaaT MapaMeTpH IITO Ke MOCITyKaT BO
OpraHM3Hpame Ha aKkTUBHOCTUTE (00pa3oBHH,
peXaOWIUTAaTOPHU, TPEBCHTUBHU-KOPEKTHBHH,
CIIOPTCKa aKTMBHOCT MTH.) 3a Jerara co Iepe-
OparnHa mapanusa.

Kayunu 300poBu: yepebparna iapanu-
3d, pamHoedxHca, QYHKYUOHAIHA pAMHOTTexdca,
HUBO HA pa360j HA paMHOWex calid.

Boeeg

epebpamnara mapanu3za (L{[1) e HeBpo-pas-
BOjHAa cocTOj0a KoOja 3allOYHyBa BO PAHOTO
JNETCTBO M € MPHUCYTHA BO TEKOT Ha LEIHOT
xuBoOT (1). OBaa cocTojOa e 30up Ha MOCTOjaHU
MOTOPHM HapyllyBamka KOM MpOH3JIETyBaaT
OJ IpUMapHara Jie3rja Ha MO30KOT, KO JOBe-
JyBaar JI0 CEKyHJIApHH MYCKYIHO-CKEJICTHU
IIPOMEHU M [0 OrpaHUYyBamba Ha CEKOjIHEB-
HUTe akTuBHOCTU (2). Po3enbaym m npyrure
(3) ja onmmysaar LII1 xako rpyma Ha Hapymry-
Bamba BO Pa3BOjOT Ha JIBUKEHATa M JIPKEHETO,
KOU CKOpPO CEKOTall ce TIOBP3aHH CO CEH30PHH,
KOTHUTUBHH, KOMYHUKATUBHHM, IEPLENTHBHU U
OmxejBHOpaIHN HapylmyBama. [lokpaj morope-
HaBEICHUTE HapyllyBama, BO JUTEpaTypara
YecTO ce cpeKkaBaaT TMOJATOLM KOM ja Haracy-
Baar IpolieHara Ha OajaHcoT kaj iunara co L1
OuJejKu JolaTa KOHTpOJia Ha paMHOTeXara ¢
caMo €JHa Of KapaKTepPUCTUKUTE Ha JIMLATa CO
nepeOpanHa mapanmsa (4).

Kako pesynrar Ha TOa, BO JMTeparypara
MOXE J1a C€ HajaaT pa3iuuHu ACPUHUIMU 3a
paMHOTeXaTa, HO He TIOCTOM eJlHa YHHBEP3aIHa
neduannmja (5-12). PamHoTexara e ocHoBara
Ha CUTE MOTOPHH BEIUTHHU U KaKO TaKBa € UHTE-
rpajHa KOMIIOHEHTa Ha QyHKIMOHUpameTo. Taa
BKJIy4yBa KOHTpOJIA MIPU JIPKEHETO Ha TEIO0TO
Y KOHTPOJa Ha EKBHJIMOPUYMOT (KOHTpOJIa Ha
CHJIUTE 3a JecTa0WiH3amuja Ha TEJNOTO) KOH
IIPUIOHECYBAAT 32 COOABETHATA CTAOMIHOCT Ha
TEJIOTO 3a BPEME Ha H3BPILYBAKETO HA OIpe-
JICHH MOTOPHH 3aJaddl KOU IO OBO3MOXKYBaaT
JIBIKEHETO (4).

PamHoTeX)aTa urpa MHOTY 3Ha4ajHa yiora
BO MIEJIOKYITHHOT pa3Boj. Taa e 3HavajHa 3a

Conclusion: The obtained findings point
to the ability and quality of maintain balance in
children with cerebral palsy of different func-
tional levels, and can represent the parameters
which will serve to organize the activities (ed-
ucational, rehabilitation, preventive-corrective,
sports...) for children with cerebral palsy.

Key words: cerebral palsy, balance; func-
tional balance; the level of balance development

Introduction

Cerebral palsy (CP) is a neurodevelopmen-
tal state that begins in early childhood and lasts
throughout the entire lifespan'. This condition
is a group of persistent motor disorders arising
from primary brain lesion, which leads to sec-
ondary musculoskeletal changes and to limita-
tions in daily life activities (2). Rosenbaum et al.
(3) describe the CP as a group of disorders in the
development of movements and postures, which
are almost always associated with sensory, cog-
nitive, communicative, perceptual, and behav-
ioral disorders. In addition to the aforemen-
tioned disorders, in literature we often encounter
data that puts emphasis on the balance assess-
ment of people with CP, since the bad balance
controle is another feature of persons with cere-
bral palsy (4).

Consequently, in the literature different defi-
nitions of balance can be encountered, but the
universal definition is still missing from (5-12).
Balance is the basis for all motor skills, and as
such it is an integral component of functioning.
It includes the control of body position main-
tenance and equilibrium control (eg. control of
body destabilizing forces) which contributes to
the appropriate body stability during the per-
formance of certain motoring tasks that enable
movement (4).

Balance plays a very important role in over-
all development. It is important for adopting and
performing simple and complex gross and fine
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MIPUCBOjyBakbe¢ M U3BPIIYBakh€ HA €IHOCTABHU
U CIIOKEHU TOJIEMH M Malld MOTOPHHU aKTHB-
woctu (10, 11, 13, 14). Kaj mmamute neua,
paMHOTEXaTa ce pa3BuUBa IPEKy CEKOjJIHEB-
HHATE aKTUBHOCTH HA UTPa M BEKOH (CIIOPT WU
pekpeaTHBHU akTHBHOCTH). OBHE MH(OpPMAINU
HHU yKa)KyBaaT Ha Ba)KHOCTa KOja ja MMa paM-
HOTE)XaTa BO CEKOjIHEBHHTE akTUBHOCTH (15),
BO YUYWJIHMINTETO, BO JIOMOT, ¥ BO 3aeIHHIIATa
WU CONMjaTHuoT XUBOT (16). Bo commacHoct
CO JIMTEepaTypara, paMHOTEeXara € moTpeda 3a
OZIp’KyBame Ha mosuimjara. Bo omHoc Ha Toa,
3a COOJBETHA UMILJIEMEHTAalllja Ha 00Pa30BHHUTE
3aa4d BO YUYWJIMIITATa, HEOMXOAHO € Y4YCeHH-
UTE Ja UMaaT Jo0pa paMHOTEXa 3a Jia MOXKaT
Ja TH ClefaT JEKIUHUTE 110 CHTE NMPEAMETH U
aKTUBHO Jla y4YeCTBYBAaT BO CHUTE YYWJINIIHH
aktuBHoctH (17, 18, 19).

Ce KOpHUCTaT HEKOJIKY MHCTPYMEHTH 32 Ja Ce
MPOIICHN paMHOTeXara Kaj Jierara co THITUYeH
pa3Boj, HO UCTO TaKa W Kaj Aerara co pa3BOjHH
HapylryBama. OBHE WHCTPYMEHTH MOXE Ja ce
KJIAaCUpUIMpaaT KaKo Pa3BOjHU CKaJl/TECTOBU
KOM MMaaT TOTCKaJH/TIOTTeCTOBU BO cebe (Ha
npuMep, NOTTECT 3a MpOoILleHa Ha paMHOTEXaTa
BO PaMKHUTE Ha TECTOT 38 MOTOPHU CIIOCOOHOCTH
Bruininks-Oseretsky, Bropo m3nanue — bOT 2),
moToa Kako (DyHKIIMOHAJHW TECTOBH (HA TpPH-
Mep, DynepToH HapeaHa paMHOTEXa Ha Maly-
€HTOT) WJIM TEXHHYKM TECTOBU (HAa NpHUMED,
noctyporpaduja, pakoOBOJUTEN 32 PaMHOTEXA).
I'pyna Ha aBTOpHW (4) yKakyBaar JieKa pa3Boj-
HHUTE CKAJI HE CE CO3/1a/IeHH 32 CIIeNN(PHIHO 1a
ja agpecmpaar KOHTpoJjara Ha paMHOTEXara H
TEXHUYKUTE TECTOBU HE CE JICCHU 3a aMHUHHC-
TpHpame BO KIMHUYKATa Ipakca, HO JieKa QyHK-
[IMOHAJTHUTE TECTOBH 3a PaMHOTEXa Hajao0po
ce BKJIOITyBaaT BO OBOj KPUTEPUYM.

OBa wucTpaxyBame € /el Of MOrojeM
UCTPAXyBa4KW NPOEKT Koj ce ¢okycupa Ha
MOTOPHHUTE CINOCOOHOCTH, MOTOYHO Ha CTere-
HOT Ha pa3Boj HA MOTOPHHUTE CIIOCOOHOCTH Kaj
Jerara co monpedeHoct. LlenTa Ha oBa ucTpaxy-
Bame Oelle Jla ce MPOICHM paMHOTEeXaTa Kaj
Jenara co nepedpaiHa rmapainsa Ha YUWINIIHA
BO3pacT Koja € KiacH(UIMpaHa COIIACHO CO
CucreMoT 3a (yHKOMOHAJIHA KiIAcH(HKaILUja
Ha kpynHara motopuka (COKKM), kako u na
ce YTBpJAT pa3IMKUTE BO IOCTHI'HYBamaTa
nomery pa3JuYHUTE CTETIEHW Ha HapyIIyBamba

motor skills (10, 11, 13, 14). In young children,
balance develops in everyday activities through
play and exercise (sports or recreational activi-
ties). This information tells us about its impor-
tance which it has in the activities of everyday
life (15), in school, at home, and in the com-
munity or in social life (16). According to lit-
erature, a balance is necessary to maintain each
posture or position. In that regard, for adequate
implementation of educational work in school, it
is necessary for students to have a good balance
so that they can follow lessons in all subjects
and to actively participate in all school activities
(17, 18, 19).

In order to evaluate the balance, in children
with typical development, but also in children
with developmental disorders, numerous instru-
ments are in use. These instruments can be clas-
sified as development scales / tests which have
subscales/subtests in them (e.g. subtest for bal-
ance assessment within the Bruininks-Oseretsky
Test of Motor Proficiency, 2™ edition - BOT 2),
then as functional tests (e.g. Fullerton Advanced
Balance Patient Balance), or as technical testing
/ technical tests (e.g. posturography, Balance
Master). Group of authors (4) stated that devel-
opmental scales are not designed to specifically
address balance control and technical tests are
not easy to administer in clinical practice, but
the functional balance tests best fit these criteria.

This study is a part of a larger research proj-
ect focused on motor abilities, more precisely
on level of motor development in children with
disabilities. The aim of the study was to assess
the balance in children with cerebral palsy of
school age classified according to Gross Motor
Functional Classification System (GMFCS), as
well as to determine the differences in achieve-
ments between certain levels in which children
with CP are found. Also, as a research sub-
goal, the correlation between the functional and
developmental balance test was examined.
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kaj pemara co LII. Mcro Taka, kako HCTpaxy-
Bauka wes Oelle MCOUTaHa W Kopenalujarta
nomery TecTOBUTE 3a (DyHKIMOHAJIHA U pas-
BOjHA paMHOTEXa.

Meiuogu

HctpaxyBameTo Oemie CHPOBEICHO BO
COMTACHOCT cO XeJIIMHCKara JeKjapanuja 3a
STHYKHU TPUHIIMITN BO MEJIUIIMHCKUTE UCTPAXKY-
Baba KOWM BKIydyBaar nyre. lcrpaxyBameTo
oeme omobpeno on Ilpodecnonamauor omdop
npu benrpanckuor ynusepsuter (Op. 61206-
186/2-15). Axo ce 3eMe mpeaBH]I JieKa yuec-
HUIIMTE BO UCTPAXKYBAKETO CE JIela, UCTO TaKa
Oemre moTpeOHA TMHUITAHA TO3BOJNA Ol POIHTE-
JIUTE WK CTapaTeNInTe Ha Jerara.

[IpumepoxoT Ha ucTpaxyBameTo oerre dhop-
MupaH ox 45 aeua co nepedpaiHa napaimusa, Ha
Bo3pacT ox 7 mo 15 romuuu (10.67+ 3.34), on
nBara noja (55.56% momuuma u 44.44% neroj-
YHba). x> TECTOT MOKaka JeKa MPHUMEPOKOT €
yHU(POPMEH BO OTHOC Ha CTPYKTypara Ha IMoJIo-
Bute (}*(1)=0.556, p=0.456). Yuecuurure Oea
KJIACU(UIMPAHU HIU TIOJICJICHH BO TPU TPYIHU
Bo Bpcka co COKKM (Tabena 1). COKKM e
MOTBPJCH KaKO BAJIWJICH METOJ 3a Kiacu]uka-
[Mja Ha Jerarta co mepedpaliHa mapanm3a U e
nocra yrnotpedysas (20, 21). COKKM e ckana
O]l TIET HWBOA KOW TH KJacH(HIHpaaT MOTOp-
HUTE CIIOCOOHOCTH BO COINIACHOCT CO CTENEHOT
Ha HE3aBHCHOCT Ha JBHXCHETO, TpaHc(hepoT U
CTaOMITHOCTA Ha TOCTypaTa H BO COIVIACHOCT CO
oTpednuTe O] KOPUCTEHE OPTOMEICKH ITOMa-
raja kxaj fierara Ha Bo3pact ox 18 mecemm a0
18 romuHM, 3eMajku TO mpenBHj (HaKTOT AeKa
Jenara off MPBOTO HUBO c€ MOOWJIHM, HE3aBU-
CHHM, JIOJeKa Jenara Oj METTOTO HUBO HMaaT
3HAuajHU HapyIlyBamka HA MOTOpHUTE (DYyHKIIMU
(20, 22). COKKM wmoxe ma ce ymoTpebu Ha
rpyma Jiena co MOXOMOTEHH OTKOJIKY TPaIuIlio-
HaJTHH KJIACU(HUKAIMK Ha TujarHo3ute (23).

HUctpaxyBameTo Oere cipoBeneHo Bo 2017
roiHa, BO YYWIHIITATa 3a Jiela CO MOCEeOHU
noTpedr ¥ BO PEIOBHUTE OCHOBHM YUWIIWIIITA,
Ha TepuTopHjara Ha PemyOmuka CpOwmja.
WucTpymeHTHTE KOM Oea ymoTpeOeHH BO OBa
uctpaxysame ce [lenujarpucka ckana 3a pam-
Horexa (IICP) u moTTecTor 5 o1 TECTOT MO3HAT
kako Bruininks-Oseretsky Tect 3a MoTopHHTE

Methods

The research was carried out in accordance
with the Declaration of Helsinki on Ethical
Principles for Medical Research Involving
Human Subjects. The study was approved by
the Professional Boards of The University of
Belgrade (No. 61206-186/2-15). Taking into
account that the research subjects were children,
written informed consent from the child’s par-
ents or guardian was also necessary.

A sample of the study was formed by 45
children with cerebral palsy, ages 7 to 15 years
(10.67 + 3.34), both sexes (55.56% boys and
44.44% girls). The y* test showed that the sam-
ple was uniform with respect to the gender struc-
ture (%> (1) = 0.556, p = 0.456). Participants were
classified, or divided into three groups in relation
to GMFCS (Table 1). GMFCS is confirmed as
valid method of classification of children with
cerebral palsy and it is in very wide use (20, 21).
GMEFCS is a scale with five levels that classifies
gross motor abilities according to the degree of
independence in movement, transfer and pos-
tural stability and according to the need of using
orthopaedic aids at the age of 18 months to 18
years, considering the fact that children at the I
level are mobile, independent, while children
in level five have significantly impaired motor
functioning (20, 22). Gross Motor Functional
Classification System can be used to group chil-
dren more homogeneously than traditional clas-
sification by diagnosis itself (23).

The study was conducted during 2017.
in schools for children with disabilities and in
regular primary schools, located on the terri-
tory of the Republic of Serbia. The instruments
used in this study were Pediatric Balance Scale
(PBS) and subtest 5 from the battery test named
Bruininks-Oseretsky Test of Motor Proficiency,
2" edition - BOT 2. PBS is a modified version
of the Berg Balance Scale and is used to assess
the functional balance. The concept of func-
tional balance is defined as the ability of the
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cnocobHocTH, Bropo u3mganue — bOT 2. [ICP
e MoauQuKyBaHa Bep3Hja Ha bepromara ckana
3a paMHOTEXa M Ce KOPUCTU 3a IMPOICHKa Ha
(dyHKIMOHAIHATa paMHOTeka. KoHIenTor Ha
(hyHKIIMOHAIHA paMHOTEXa ce AchUHUpa KaKo
CIOCOOHOCT Ha JETETO Ja Ao0ue U Ja oApKyBa
KOHTpOJIa HAa HCIPABEHO IpXKEkEe 3a BpeMe
Ha CEKOjIHEBHHTE AaKTUBHOCTH, YUHMJIHIIHHTE
aKTHBHOCTH, WIPUTE W JPYTd aKTUBHOCTH.
IICP ce coctom om 14 mpenmern, Ha CKaja O
5 cTeneHn U MaKCUMAITHUOT pe3ynTar e 56 (24).
Kako BTOp HMHCTpYMEHT HHE IO YHOTpeOHBME
Bruininks-Oseretsky tect 3a MoTOopHH cHOCO0-
HocTH, Bropo m3nanue — bOT 2 norrect 5. OBoj
TECT c€ KOPUCTH KAKO Pa3BOEH TECT CO KOj HHE IO
YTBpAyBaM€ HUBOTO Ha Pa3BOj Ha paMHOTEXara
Kako MOTOpHa criocoOHocT. Tectupamero Oere
WH/IMBUYaJTHO, BO COIJIACHOCT CO Oapamara Ha
WHCTPYMEHTHUTE 3a mpoleHka. OBOj MOTTECT T
MPOIICHYBa BEIITHHHUTE 32 MOTOpHA KOHTPOJIA,
KO C€ OJITOBOPHHU 32 OJIP)KYBambe Ha JPKEHETO
Ha TEJIOTO KOTa JINLETO CTOM, OO MM KOra THe
M3BEAyBAaT IOAOITH AKTUBHOCTH, KaKO IITO
ce Tocerame Mo IIojja Koja € JIOIHMpaHa Ha
noJyiuia. 3ajga4yuTe BO OBOj MOTTECT T'M Mepar
TpuTe OOJIACTH KOM CE€ TIOKPHEHHU CO pamMHOTe-
kKara: cTaOMITHOCTA TIPU OJICEHETO, JIBUKCHETO
1 3alUpambeTo M ynoTpebara Ha BHU3YEITHHTE
3Hanu. [loctojar neBeT mpemMmern (3ama4M)
KOU CE€ KOPHUCTAaT 3a MPOLEHKA Ha CTa0MIHOCTA
Ha TPYNOT Ha TEJIOTO CO CIIOCOOHOCTa 3a CTO-
emhe Ha JIBE HO3€E, ellHa HOTa, CTOCHE Ha MOJO0T
U CTOEHE Ha rpezaa. [IBmkemara u 3alupameTo
ce Mepar CO CEAyM ajTeMH KOM BKIIydyBaaT
CTallMOHApHA PAMHOTEXXa M JIBa ajTEMU KOM ja
WCTHTYBAaT CIOCOOHOCTA 33 OACH-E MO0 JIMHU]A.
On cute 3a1auu, TPU CE€ COCTOjar OJ TpUAHE CO
3aTBOPEHU O4H, 3apajid TPOIIEHKA Ha HEOIXOI-
HOCTa O[] BU3YEJIEH CTUMYJ IIPHU OLP’KYBAHETO
Ha pamMHoTexara. MakCUMallHUOT pe3yaTar e 37
Kako BKYIIeH Opoj Ha MOEHHU. 3a CTaTUCTUYKATa
aHaJn3a, BKYITHHOT PE3yJTaT ce KOHBEPTHpa BO
pE3yNITaToT Ha CKajaTa, CONIACHO CO MHCTPYK-
LMUTE OJf WHCTPYMEHTOT. 3a CeKoja BO3pAcCT,
BKYIIHHOT pE3yJITaT MMa COOABETHA BPEIHOCT
Ha pe3yJITaroT Of cKajaTta u Bapupa ox 1 go 35
(29).

[Ipen TectupameTo, yuecHUIUTe Oea moje-
JeHn Bo Tpymu Bo comtacHocT co COKKM.
Co men pa ce YTBpOM HOPMAJIHOCT Ha

child to gain and maintain control of upright
posture during activities of daily living, school
activities, games, and others. PBS consists of 14
items on a five-step scale, and maximum score
are 56 (24). As a second instrument, we used
Bruininks-Oseretsky Test of Motor Proficiency,
2" edition - BOT 2 subtest 5. It is used as a
developmental test by which we determine the
level of development of balance as motor ability.
The testing was carried out individually, at one
time, in accordance with the requirements of the
assessment instruments. This subtest assesses
the skills of motor control, which is responsible
for maintaining the posture of the body when
the respondent states, walking or when they are
running long activities such as reaching for a
cup, which is located on the shelf. Tasks in this
subtest measures three areas covered by the bal-
ance: the stability of the walk, move and stop,
and the use of visual cues. There are nine items
(tasks) that are used to evaluate the stability of
the fuselage with the possibility of standing on
both legs, one leg, standing on the floor and on
the beam. The movement and stop are measured
by the seven items that include stationary bal-
ance, and two items that examine the possibil-
ity of walking on the line. Of all the tasks, three
are running with eyes closed, because assess the
extent to which visual stimuli are necessary to
maintain balance. The participant has the right
to two attempts, and as a result takes the one
that is better. Maximum score is 37 as total point
score. For the statistical analysis total point
score is converted into scale score, according
to the instruction from the instrument. For each
year of age certain total point score has its value
on the scale score, and ranges from 1 to 35 (25).

Before testing, participants were classified
into groups according to GMFCS. In order to
determine the normality of the distribution of the
results, a Kolmogorov-Smirnov test was applied
and results directed us to the selection of para-
metric techniques. From descriptive statistics,
absolute frequency and percentage, arithmetic
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oucTpuOynMjaTa Ha pesyaTarture, Oeme ymo-
Tpeben Tector Kolmogorov-Smirnov u pe3syin-
TaTHTE HE yIaruja BO JIEJIOT 3a IMapaMeTpUCKU
TexHUKH. O] JeCKpUNTHBHATA CTATUCTHKa Oea
ynorpeOeHH arcomyTHaTa (GpeKBeHIHja U TIPO-
LIEHT, apUTMETHYKaTa CPeHA U CTaHJapIHaTa
JeBUjalMja, CO MHHHMAajlHa M MaKCHMaJHa
BpeAHOCT. 3a cropeabda Ha IPOCEYHHUTE JOC-
TUTHYBama MoMery rpymnure, oemie yrnorpedeHa
eIHOHacouHa aHanm3a Ha Bapujanca (ANOVA),
CO TOCIIeIoBaTeNHa yIoTpeda Ha MOCT XOK Tec-
ToBUTe. [IMPCOHOBHOT KOS(PHIMEHT 3a Kope-
nanuja (r) Oeme ymoTpeOeH 3a yTBpIyBame
Ha kopenanujara nomery [ICP u morrecror 5.
Craructnykara 3Ha4ajHOCT Oerie aepuHUpaHa
Ha HUBOTO Ha BEPOjaTHOCT Ha HYJITaTa XUIIOTe3a
p <0,05 mo p <0,01. Pesynrarute 6ea modoneHn

Tabena 1. Cllipykilypa Ha y4ecHuUyuilie 80 OGHOC Ha HUsHallia

mean and standard deviation were used, with a
minimum and maximum value. For comparison
of average achievements between groups, a one-
way analysis of variance (ANOVA) was applied,
with the subsequent use of post hoc tests (Tukey
HSD post hoc test). The Pearson correlation
coefficient (r) was used to determine the cor-
relation between PBS and subtest 5. Statistical
significance was defined at the probability level
of the zero hypothesis p < 0.05 to p <0.01. The
results were processed in the statistical program
SPSS (Statistical Package for Social Sciences,
version 21).

Table 1. Structure of participants in relation to the age and level

eoapaciu U Husoitio Ha GMFCS of GMFCS
GMFCS

Bo3pacr / Age I II 1T Total

N (%) N (%) N (%) N (%)
7 7 (15.6) 4 (8.9) 4 (8.9) 15 (33.33)
10 4(8.9) 4 (8.9) 7 (15.6) 15(33.33)
15 7 (15.6) 6 (13.3) 2 (4.4) 15 (33.33)
BxymHo / Total 18 (40.0) 14 (31.1) 13 (28.9) 45 (100.0)

N - 6poj Ha y4ecHuyu N — number of respondents
Results

npexy nporpamara CIICC (CraTucTHYKHU MakeT
3a collMjaHu HayKH, 21-Ba Bep3uja).

Pe3yniuaiuu

Tabenara 2 mokaxyBa JieKka HajooOpuTe
MIPOCEYHH JIOCTHTHYBamba, BO JBaTa TECTa, CE
MOCTUTHATU O] YYECHHUIIUTE KOM CE Ha MPBOTO
HHUBO WIM BO TIpBaTa rpyma, JI0AeKa Hajiomara
KOHTpOJIA Ha paMHOTeXaTa € perucTpupaHa
BO TpeTara rpyna Ha y4eHHIH cO LepebpaiHa
napanusza. [lompernusno, Hue 3a0enexxaBMe

Table 2 shows that the best average achieve-
ment, in both tests, achieved participants who
were at the first level, or in the first group, while
at the same time the worst balance control regis-
tered in the third group of students with cerebral
palsy. More precisely, we noted that subjects
with cerebral palsy who were in a group that
had poorer characteristics according to GMFCS,
also had a poorer maintenance of balance.
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Tabena 2. [poceyHu gocliurHysara Ha ydecHuyuite 8o PBS u Table 2. Average achievement of participants in the PBS and
Uotieciol 5 80 ogHoc Ha rpyduiue og GMFCS subtest 5 with respect to the group of GMFCS
COKKM / GMFCS

Bapwujabmu _ _ .
Variables I (N=18) IT (N=14) I (N=13)

Min | Max | M SD | Min | Max M SD | Min | Max | M SD
PBS 18 50 29.89| 9.8 | 10 37 2264|787 | 3 23 | 1223 | 7.21
Horrecr 5 2 |10 [ 333|222 1 | 4 [207]099] 1 | 3 | 138077
Subtest 5

N- number of respondents; X - arithmetic mean (average value of the variable in the sample); SD — standard deviation (average deviation
of the individual values of the variables in the sample); min — minimum value of the variable in the sample; max — the maximum value of
the variable in the sample; PBS — Pediatric Balance Scale; GMFCS — Gross Motor Functional Classification System
N-6poj Ha yyecHuyu; X - apuitimeliudka cpeguHa (ljpoceyHa 8pegHOCU Ha 8apujabnuitie 60 Upumepokoi); SD — ciiaHgapgHa gesujayuja
(UpoceyHa gesujayuja 0g uHguUsUgyanHuiie 8pegHOCU Ha 8apujabnuilie 80 UpUMEPOKOWW); min- MUHUMasTHa 8pegHOC Ha sapujabnuiue
80 UpuMepoKowW;, max — MakcuMarHa 8pegHOCiU Ha 8apujabnuiie og tpumepokow; PBS — Ckanaiua 3a Uegujallipucka paMHolexa;
GMFCS — Cucitiemoiu 3a thyHKYUOHanHa Knacugpukayuja Ha KpylHaiua Moliopuka

Tabena 3. Yigpgysare Ha pasnukuitie ToMery ydecHuyuile Table 3. Determination of differences between participants of
0g pasnuyHuiie KnacugpukayuoHu rpyiu, cornacHo co PBS u different classification groups on PBS and Subtest 5
Uotutuecuiol 5
Bapujadan COPKKM COPKKM Cpenna pasinka CT:HSHE;ﬁgHa
Variables I(GMFCS) | J(GMFCS) | Mean Difference (I-J) P p
Std. Error
[ICP
PBS I 1T 7.25 3.04 0.056
1T 17.66" 3.11 0.000%*
11 I -7.25 3.04 0.056
1T 10.41° 3.29 0.008*
11T I -17.66" 3.11 0.000%*
11 -10.41° 3.29 0.008%*
Ilorrect 5
Subtost 5 I II 1.26 0.56 0.071
1T 1.95" 0.57 0.004*
II I -1.26 0.56 0.071
1 0.687 0.600 0.493
1T I -1.95" 0.57 0.004*
1T 0.687 0.600 0.493
*n < 0.05 - epegHociiu Kou tokaxysaaill 3HayajHa pasnuka; *n < 0.05 - values that show significant difference; PBS —
[1CP - IMegujatupucka ckana 3a pamHoliexa, COKKM — Ckana Pediatric Balance Scale; GMFCS — Gross Motor Functional
3a (hyHKYUOHaHa UpoyeHa Ha KpylHallla MoopuKa Classification System
JeKa YYeCHHIHTE CO LepebpanHa mapammsa Using ANOVA, we examined whether there
KOM crmaraar BO rpymara co mHocjadu Kapak- were significant differences between mean val-
TepucTuky, cormacHo co COKKM, ucro taka ues obtained on balance tests in the three exam-
HOTCIIIKO MOKAT /1a ja OAp’KyBaaT paMHOTEKATA. ined groups. The results of ANOVA showed

Co ymorpebara ma ANOVA, Hue wucmu-
TaBMe Jlalld [OCTOM 3Ha4ajHa pas3iuKa MmoMery
CPEIHUTE BPEIHOCTH JOOMEHH OJf TECTOBUTE 3a

that there was a statistically significant differ-
ence between the three groups of students, and
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paMHOTEeXa Kaj cuTe TpH Tpynu. Pesynrarure
ox ANOVA mnoxkakaa geKa II0OCTOU CTaTUCTUYKU
3HauajHa pasjvKa MoMery TpUTe rpyny Ha y4e-
uuii 1 xaj [ICP (F (2, 42) = 16.147, p = 0.000)
n kaj motrectot 5 (F (2, 42) = 6.294, p = 0.004).
[MocnenoBarennuTe kommnapanuu co Tukey HSD
MOCT XOK TE€CTOT, YKa)KyBaaT JIeKa CTaTUCTHYKU
3HauajHara paznuka kaj [ICP mocrom momery
YUECHHIIUTE KOM CE€ BO TIpBara W Tperara rpyna
(p=0.000), xako W moOMery YYCCHUIIUTE KOHU
ce Bo Bropara m Ttperara rpyma (p=0.000).
HcroBpemeHo, kaj MOTTECTOT 5, CTAaTHCTUYKH
3HauajHa pasziiuka Oelle yTBpACHA MOMEry Ipy-
MUTe KOW ce KJIACH(PHUIUPAHH COTIACHO CO
CDOKKM, xako 1-Ba u 3-ta rpyma (p = 0.004)
(Ta6ema 3).

Bpckara momery ¢yHKIHMOHaTHaTa pamHO-
texxa u3mepena co IICP u pasBojHata pamHO-
TeXa U3MEPEHa Co MOTTECTOT 5, Oelle uCUuTana
co ynorpeba Ha [TupcoHoBHOT KOeHIIMEHT HA
xopenanyja. CriHa W TO3WTHMBHA KOpenalyja
roMery aBeTe Bapujaldnw BO mpBaTa rpyma (r =
0.699, n = 18, p = 0.001) u Tperara rpyna Ha
yuecHunu (r = 0.735, n = 13, p = 0.004) Geme
yTBpJEHa, JO/eKa BO BTOpara rpyla Kopena-
nyjara He Oelle HAa HUBO HAa CTATHCTUYKa 3Ha-
gajaoct (Tabena 4).

Tabena 4. Kopenayuja tomery PBS u Goluiiecio 5
Kaj yyecHuyuite co uepebpanHa tapasnusa 0g pasudHu
KracughukayuoHu rpyau

on PBS (F (2, 42) = 16.147, p = 0.000) and on
the subtest 5 (F (2, 42) = 6.294, p = 0.004).
Subsequent comparisons with Tukey HSD post
hoc test, indicate that statistically significant dif-
ferences in PBS occur between participants who
were in I and III group (p = 0.000), as well as
between subjects who were in II and III group
(p = 0.008). At the same time, on subtest 5, a
statistically significant difference was recorded
among the groups classified according to
GMFCS as I and III (p = 0.004) (Table 3).

The relationship between the functional bal-
ance measured by PBS and the developmental
balance measured by subtest 5, was investigated
using the Pearson’s correlation coefficient. A
strong and positive correlation between two
variables in I (r = 0.699, n =18, p=0.001) and
III group of participants (r = 0.735, n =13, p =
0.004) was obtained, while in the II group the
correlation was not at the level of statistical sig-
nificance (Table 4).

Table 4. Correlation between PBS and Subtest 5 in participants
with cerebral palsy of different classification groups

COKKM
GMFCS

I1CP

PBS Subtest 5

[1CP
PBS

- 0.699"

MoTecT 5
Subtest 5

0.699" -

PBS
TICP

- 0.258

II
MoTeCT 5

Subtest 5

0.258 -

PBS

- 0.735°

I MOTeCT 5
Subtest 5

0.735" -

*p < 0.01 - epegHociiu Kou HoKaxysaalll 3HayajHa pasnuka;
[Megujatupucka ckana 3a pamHoliexa, COKKM — Cxana 3a
(hyHKUYUOHaMHa UpoyeHa Ha KpylHallia MolopuKa

*p < 0.01 - values that show significant difference; PBS —
Pediatric Balance Scale; GMFCS — Gross Motor Functional
Classification System
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Huckycuja

HcTtpaxyBameTo ja MpoOIEHU CHOCOOHOCTA
3a OAp)KyBame Ha paMHOTekara kaj 45 mena
Ha YYWIMIITHA BO3pPacT CO IepedpasHa mapa-
Tu3a, MOJIeJIeHa BO TPH TPYNH, BO COTIIACHOCT
co COKKM. 3a mpoueHKa Ha paMHOTEKaTa
Oea ynorpebenu iBa tecra, [ICP kako mepka 3a
(yHKIIMOHAIHATA PAMHOTEXA U MOTTECTOT 5 0A
BOT 2, kako JECKpHUNTOP 3a Pa3BOjHOTO HHBO
Ha oBaa crocoOHocT. Hajmobpute pe3ynraru, Bo
J[BaTa TecTa, OJHOCHO HajaoOpaTa KOHTpOJa Ha
pamMHOTeXaTa ja MMaa Jierara oj IpBaTa rpyra,
roToa jerara OJf Bropara Tpyla U Ha KpajoT
Jenara oj TpeTara rpyla KOM MMaa Hajlioma
pamHorexa (Tabena 2). OBue pe3yiataru ¢ BO
COTJIAaCHOCT CO camara (yHKIMOHAJIHA Kila-
cuduKaiyja, Koja HarmacyBa JeKa pa3ITUKUTE
BO MOTOpHUTE (YHKIHUU IOMEry Ppa3TUIHUTE
HUBOa Tpeba Ja Ouae cOoolBETHAa BO H3BPIIY-
BamkETO HA AKTUBHOCTUTE JICH — 3a — JICH Kaj
nernara co LT mnm nexa MOHUCKOTO HHUBO Ha
Kracudukanyja uMa TMOBHCOKO HHUBO Ha KOH-
Tpoia Ha pamHoTexara. [ICP Geme ynorpeben
BO HEKOJIKY CTYIUH KOHU ja MPOLEHyBaa paMHO-
Texara Ha jgenara co L[I1. Pajnu u npyrute (26)
yKakyBaar jeka jenara co L{I1 ce HecrabuiHu
W UMaaT TOMaji KalaluTeTH 32 (QOKyCcHpame
Ha W3BPIIYBamk-ETO HA 33/IauuTe BO cIopeada
CO TIOCTapuTe Jiella cO TUNHUYeH pa3Boj. [laBao
u npyrute (27) ykaxyBaar Jieka, BO criopenda
CO BPCHHIUTE CO THIIMYEH DPa3Boj, JAenara co
HIT mokaxysaar aeduiut Bo GyHKIIMOHATHATA
pamHOTeka. Mcro Taka, OpOjHH HCTpakyBamba
T TOBp3yBaar nocturHyBamara kaj [ICP co
HuBoara COKKM kaj oue nema (28).

PasnukuTe momery mpBata u BrOpara rpymna
He Oea TOJIKy HarjaceHd (MOpaau CIMYHOCTA
KOja MOCTOM MOMeEl'y OBHE JIBE TPYIIH), BO CIIO-
penda co pa3TUKHATE TIOMeTy OPYTHTEe HUBOA HA
kinacuduKaimja, Kou Oea TOTBPAEHH CO CTa-
TUCTHYKH 3HAYajHUTE PaA3IUKH, TOOWMEHHU IMPHU
YTBpAYBamETO Ha (YHKIMOHAIHATA U Pa3BOj-
Hara pamHOTexka. [lociaenoBareHUTe MOCT XOK
TECTOBH ja OTKpHja pa3jIMKara IITO CE M0jaByBa
rmoMery TPETOTO HUBO, O] €THa CTPaHa, ¥ IPBOTO
Y BTOPOTO HHUBO, OJ IpyTa CTpaHa, Kora CTaHyBa
300p 3a (¢yHKIOHOHaTHATA paMHOTEXka H3Me-
pena co IICP, nomexa pasnukure of MOTTEC-
TOT 5 ce MmojaByBaar momMery MmpBOTO U TPETOTO
HuBo (Tabema 3). IloTBpAyBameTO Ha HAIINATE

Discussion

This study evaluated the ability to main-
tain a balance in 45 school age children with
cerebral palsy, divided according to GMFCS
in three levels or groups. For the assessment
the balance, PBS as well as a measure of func-
tional balance, and subtest 5 from BOT 2 as a
descriptor of the developmental level of this
ability, were used. The best achievement, on
both tests, respectively the best balance con-
trol had children at the I level, then children at
the II level and the children at the III level had
the worst balance (Table 2). Such results were
in line with the functional classification itself,
which emphasizes that differences in motor
functions between levels should be appropriate
in performing day-to-day activities of children
with CP, or that the lower level of classification
had a higher level of balance control. The PBS
was used in several studies to evaluate the bal-
ance in children with CP. Reilly et al. (26) stated
that children with CP were unstable and had less
capacity to focus attention on performing tasks
compared to older children of typical develop-
ment, likewise Pavao et al. (27) stated that, com-
pared to peers of typical development, children
with CP showed deficits in a functional balance.
Also, numerous studies have linked the achieve-
ment of PBS with GMFCS levels in these chil-
dren (28).

Differences between the I and II levels were
not so pronounced (due to the very similarity
between these two levels), how many differ-
ences between the other levels of classifica-
tion, which was confirmed by the statistically
significant differences that were obtained in
the functional and the developmental balance.
Subsequent post hoc test revealed that the dif-
ference occurs between level III at one side and
level I and II on the other side when it comes
to functional balance measured by PBS, while
the differences on subtest 5 occur between I and
III level (Table 3). Confirmation of our results
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pesynrtaru Bo ogHoc Ha [ICP Geme npoHajieHo
BO MCTpaxkyBameTo Ha Jlyapre u apyrute (2).
OBue aBTOpH CIpOBENIe UCTPaKyBame Ha MpH-
Mepok of 30 mera ko Ouse KiIacupUIUpaHu BO
comtacHocT co COKKM u nobuie cTaTHCTHUKH
3HauajHa pasiavka IoMely mpBaTra WU Tperara
rpyma, Kako u Imomery Bropara u Tperara rpyra,
Jl07ieka ToMery IpBOTO W BTOPOTO HHUBO HE
Ouia yTBpJCHA CTATUCTHYKH 3HA4YajHa pa3iinKa.
Cruaam pe3ynratu 6ea Mpe3eHTHPaH! BO IPYTH
ucrpaxysawa kage mwro ANOVA mnokaxysa
JeBHjallil BO LEJOKYIHUTE PE3YyATaTH Of
[ICP nowmery paznuunure HuBoa o1 COKKM
n TykejoBHOT TOCT XOK TecT Koj uaeHTH(du-
KyBa pa3fiuK{ BO BKymHHUTE pesyartaru Ha [ICP
romery mpBara u Bropara rpyma ogq COKKM, u
BTOpaTa U cuTe APYTr'H, HO HEMa pa3iiuKa nomery
Tperara M ueTBpTara rpyla WIM 4YeTBpTrara U
nerrata rpyna (29). Camo amolecreHTHTE cO
HIT ox mpBoto HuBo Ha COKKM nmaar cro-
COOHOCT Ja OApXKYyBaaT paMHOTEXKa BO CIIO-
penda co OpyruTe HUBOA, COIIACHO CO HAOAMTE
on apyro uctpaxysame (30). Asropure (31)
yKa)KyBaar Jieka BKynHUOT pesyarar ox [ICP e
3HauajHO TPEIBUAINBA Bapujabna 3a IpoLEHKa
Ha PU3UKOT O] narame kaj nenara co L{I1 xou ce
Ha TpBOTO 1 BTOpoTo HUBO 071 COKKM.

Pesynratute o HameTro HCTPaKyBame
MOKaXyBaaT JIeKa IOCTOM IMO3UTHBHA M CHJIHA
kopenauuja nomery IICP u morrector 5 Kaj
y4eCHHUIIUTE KoM Oea Ha MPBOTO U TPETOTO HUBO,
W JIeKa OBaa Kopealyja € CTaTHCTUYKY 3Ha4ajHa
(Tabema 4). Bo nocramnaara muteparypa, Hue He
[IPOHAjJOBME IONATOLM KOW MMaaT Kopenialuja
noMery IICP u norrector 5 BOT 2, na 3aroa He
MOXXEBME J]a HampaBHMe cropenda Ha HalIUTE
pe3yATaTH Co pe3yATaTuTe OJ] APYTH UCTPaAXKy-
Bama. Cemak, IOCTOM MHOTYOpOjHA TUTEpaTypa
LITO ja OTBPAYyBaaT cpeHara 0 CUIHA Kopea-
uuja nomery IICP u mepkara 3a ¢pyHKIHOHAITHA
HE3aBUCHOCT Kaj Jenara, 10 cekyHau o] ceneme
JI0 CTaHyBambe M MeAMjaTpUcKaTa MpoleHKa Ha
HapyllyBamara W OJJIMYHATa Kopelalnuja co
GMFM (32, 33, 34).

3akny4ok
Cormmacuo co Hammte Haogu, IICP m mort-

TECTOT 5 c€ 3aJ0BOJUTCIIHU HUHCTPYMCHTHU BO
MpoICHKAaTa Ha PpaMHOTCXKAaTa Ha Jcfuara co

with respect to PBS was found in the research of
Duarte et al. (2) These authors conducted a study
on a sample of 30 children who were classified
according to GMFCS and obtained a statistically
significant difference between I and 111, as well
as between II and III levels, while statistically
significant differences were not between level
I and II. Similar results were found in another
study, where ANOVA showed deviations in
overall PBS results between GMFCS levels,
and Tukey’s post hoc test identified divergence
in PBS total scores between GMFCS I and all
other groups, and GMFCS II and all others,
but no difference, however, was found between
groups Il and IV or between groups IV and
V (29). Only adolescents with CP at I level of
GMFCS have been able to maintain a balance in
comparison to other levels, reported the findings
of another study (30). The authors (31) state that
the total achievement on PBS was a significant
predictive variable for assessing the risk of fall-
ing in children with CP that were on the I and II
level of GMFCS.

The results of our study showed that there
was a positive and strong correlation between
PBS and subtest 5 in participants who were at [
and III level, and that this correlation was statis-
tically significant (Table 4). In the available liter-
ature, we did not find data that correlate between
PBS and subtest 5 from BOT 2, so we could not
compare our results with the results of other sur-
veys. However, there is plenty of literature that
confirms moderate to strong correlation between
PBS and Functional Independence Measure for
children, 10-second sit to stand, and Pediatric
Evaluation of Disability Inventory, and excel-
lently correlated to the GMFM (32, 33, 34).

Conclusion

According to our findings, PBS and subtest
5 are satisfactory instruments for assessing the
balance in children with cerebral palsy, and are
able to detect differences between the I, II and
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nepeOpajiHa mMapaiu3a W Ce CIOCOOHHM Ja ja
OTKpHjaT pa3iuKara 1moMery mpBoTo, BTOPOTO H
TpetoTo HUBO o COKKM. Jlobuenure pesyi-
TaTW HY JIaBaaT CIMKa 33 CIOCOOHOCTUTE U KBa-
JUTETOT HAa OAPXKYBamke PaMHOTEXa Kaj Jierara
co mepeOpasiHa Mapainu3a BO Pa3lu4YHA (PyHK-
LIUOHAJIHU HUBOA. THe MOXKaT /1a IOCITy>KaT KaKo
napamMeTpH 3a OpraHu3HMpame Ha 00pa3oBHATa
paboTa, 0co0eHO 3a CTPYKTypHpame Ha aKTHB-
HOCTHUTE BO TOJIETO HA (U3MIKOTO 0Opa30BaHHE,
HO UCTO Taka W 3a CUTE JPYT'H aKTUBHOCTH BO
yauumTeTo. VcTo Taka, HUE MOXKeE Jla KaKeMe
JieKa CTPYKTypaTa Ha pe3ylTaTuTe € WHIUKATop
3a BKIIYYCHOCTa Ha OBHE Jella BO NPEBEHTHUB-
Hara — KOpeKTuBHa pabdoTa. Kako orpannuyBame
Ha OBa HCTpaXkKyBame Tpeba ja yKakeme JeKa
MIPUMEPOKOT Ha Jera co mepedpaHa mapaimns3a
€ peaTUuBHO MaJjl, 0cOOEHO BO OHOCOT Ha AMCT-
pubynujata Ha HuBoara o COKKM. Uanure
HCTpaXKyBama Tpeba na Ouaar CrpoBENeHH Ha
IIOTOJIeM MPHUMEPOK, BKIYUYBajKM TH M Jerara
on 4eTBpToTO M Terrtoro HUBO og COKKM u
MpOIIeHKa Ha paMHOTEXara BO BPCKa CO IOJIOT U
BO3pacTa Ha YYECHUIHUTE, OUC]KH Pe3ylITaTHTe
oxn IICP u moTTecToT 5 3Ha4ajHO ce yTBpAyBaaT
€O oBHE (aKTOPH.

KoHcbnukiu Ha uHiuepecu

ABTOpHTE HM3jaByBaaT JeKa HE MOCTOM KOH-
(KT Ha HHTEpECH.
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